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Abstract 

 

Background/Aim: The incidence and nature of gunshot wounds differ between countries, and they are a 

prominent cause of mortality and morbidity. The primary assessment and treatment of patients with 

gunshot wounds in the emergency department are often highly complex. In this study, we aimed to 

investigate the effect of clinical findings and trauma scores on patient prognosis and mortality of patients 

who applied to the emergency department with gunshot wounds.  

Methods: In this retrospective cohort study, records of patients with gunshot wounds were accessed from 

the archive. Patients' age, gender, time of admission to the emergency department, injured body regions, 

image reports, hospitalization status and mortality rates were analyzed. The Glasgow Coma Scale (GCS), 

Revised Trauma Score (RTS), Injury Severity Score (ISS) and Trauma and Injury Severity Score (TRISS) 

rates were calculated for all patients to predict prognosis.  

Results: Most injuries (50.8%) and the highest mortality (66.7%) occurred between 16:01 and 24:00. The 

most common injuries were lower extremity injuries (63.9%) and upper extremity injuries (47.5%). The 

mean GCS, RTS, and ISS were 13 (3.6), 7.07 (2.23), and 12.36 (10.48), respectively, and the mean TRISS 

survival probability for penetrating trauma was 88.59%. Eighteen patients (29.5%) were treated and 

discharged from the emergency department, nineteen (31.2%) were admitted to the wards and 9 patients 

(14.8%), to the intensive care unit. In patients who died, GCS, RTS, and TRISS were significantly lower 

than in surviving patients, and the ISS was statistically significantly higher (P<0.001). Mortality rate was 

9.8%.  

Conclusion: Gunshot wounds can cause serious injuries associated with high mortality, especially in the 

head, chest, and abdomen. GCS, ISS, RTS and TRISS trauma score systems will be useful in predicting 

prognosis and mortality rates in gunshot wounds. 

 

Keywords: Gunshot wounds, Glasgow coma scale, Injury severity score, Revised trauma score, Trauma 

and injury severity score 
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Introduction 

Gunshot wounds are one of the most important traumas 

affecting mortality and morbidity. Especially with the industrial 

development of firearms in the second half of the nineteenth 

century, the incidence of gunshot wounds increased worldwide 

[1, 2]. With the easy availability of firearms, mortality rates due 

to gunshot wounds are increasing in our country as well. The 

bullet rotates and advances along its rotation, which may lead to 

more serious injuries than the physician initially suspects [3]. 

Gunshot wounds can cause high morbidity and mortality due to 

concomitant organ and vascular injuries [1, 2]. 

In the emergency department (ED), the trauma patient 

who was seriously injured by a firearm should be evaluated and 

intervened rapidly for airway obstruction, tension pneumothorax, 

massive internal or external hemorrhage, open pneumothorax, 

flail chest, and cardiac tamponade [4]. 

Trauma scoring systems are used in emergency 

situations to provide fast and accurate triage to trauma patients 

and predict mortality. These scoring results provide information 

about the course of the disease and affect the treatment of the 

casualty. Trauma scores are calculated according to age, 

anatomical injury, and physiological findings [5]. 

This study aimed to examine the effects of clinical 

findings and trauma scores on prognosis and mortality by 

examining the patients who were admitted to the ED with 

gunshot wounds.  

Materials and methods 

This retrospective cohort study was approved by the 

Ethical Committee of Afyonkarahisar Health Sciences 

University, Faculty of Medicine (2020/449 on 02/10/2020). 

Among 2601 forensic cases admitted to the ED of 

Afyonkarahisar Health Sciences University between 01.11.2019-

01.11.2020, sixty-one (aged 0-90 years) were admitted to the 

emergency department with gunshot wounds. The patients' age, 

gender, time of admission to the ED, injured body regions, image 

reports, hospitalization status, trauma scores and mortality rates 

were retrospectively examined from the archive and analyzed. 

Glasgow coma score (GCS) is a scoring system that 

helps evaluate consciousness after head trauma and predict of the 

prognosis in the preliminary period [6,7]. 

The Injury Severity Score (ISS) allows evaluation of the 

severity of existing lesions according to the anatomical region. 

The score ranges from 0 to 75. Traumas which score over 15 

points in the ISS are considered severe [8]. 

Revised Trauma Score (RTS) is a scoring system that 

includes GCS, systolic blood pressure (SBP) and respiratory rate 

(RR). It is calculated with the formula RTS = (0.9368 x GCS) + 

(0.7326 x SBP) + (0.2908 x RR) and results in a score between 

0-7.8408 [9]. 

Trauma and Injury Severity score (TRISS) is calculated 

using the ISS and the patient's age [10]. 

GCS, RTS, ISS and TRISS rates were calculated for all 

patients to predict prognosis. 

Statistical analysis 

Statistical analysis of the study was performed using 

SPSS version 22.0. The data were presented as mean, standard 

deviation and percentages. The Kolmogorov Smirnov test was 

used to determine the conformity of the data to normal 

distribution, which revealed that the data was non-normally 

distributed. Mann Whitney U test was used for pairwise group 

comparisons in which significant differences between 

measurements were evaluated, and Kruskal Wallis Test was used 

for multi-group comparisons. The results were evaluated at a 

95% confidence interval, and P <0.05 was considered 

statistically significant. 

Results 

Sixty-one patients (95.1% male, 4.9% female) were 

admitted to the emergency department after a gunshot wound 

within one year. The mean age of all patients was 35.5 years 

(range: 5-87 years). Most events (50.8%) and the highest 

mortality (66.7%) occurred between 16:01-24:00. Gunshot 

wounds were most seen in November (16.4%). No significant 

relationship was detected between age and mortality (P=0.531, 

r=-0.063).  

The most common injury sites of gunshot wounds were 

lower (n=39, 63.9%) and upper extremity injuries (n=29, 47.5%). 

More than one area of injury was seen in 25 (41%) patients. 

The average trauma scores were calculated for all 

patients. The mean GCS, RTS, and ISS were 13 (3.6) (range: 3-

15), 7.07 (2.23) (range: 0-7.84), and 12.36 (10.48) (range:1-54), 

respectively, and the mean TRISS survival probability for 

penetrating trauma was 88.59% (range: 0.24-99.45%). In patients 

who died, GCS, RTS and TRISS were significantly lower, and 

ISS was significantly higher compared to surviving patients 

(P<0.001). In total, nineteen patients had severe injury, hence an 

ISS of above 15 points. ISS of six patients who died ranged 

between 25-54. 

The first blood test results of the patients admitted to the 

ED with gunshot wounds are given in Table 1. Ten patients 

required erythrocyte suspension transfusion. Forty-one patients 

(67.2%) had their blood alcohol levels measured in the ED, and 

four patients were found to have consumed alcohol. All cases 

(n=61) were reported to the judicial authorities. 
 

Table 1: The first admission blood test results in the emergency department 
 

Value Median (min-max) Mean (SD) 

BUN (mg/dl) 15 (6.54-49.5) 18.26 (8.71) 

Creatinine (mg/dL) 0.90 (0.28-1.5) 1.17 (1.87) 

Sodium (mmol/L) 140 (133-150) 137.31 (19.54) 

Chloride (mmol/L) 104 (94-118) 104.81 (4.37) 

Potassium (mmol/L) 4.3 (2.2-7) 4.38 (0.77) 

Calcium (mg/dL) 8.98 (7-10.8) 9.07 (0.76) 

AST (U/L) 25.75 (10-381) 37.32 (50.67) 

ALT (U/L) 19.4 (7-364) 31.68 (51.78) 

Amylase (U/L) 49 (22-134) 53.11 (51.78) 

APTT (sec) 25.30 (15.4-47.9) 26.88 (5.97) 

WBC (103/uL) 13.18 (1.48-32.49) 13.52 (5.52) 

Hb (g/dl) 13.60 (7-17.8) 13.49 (2.34) 

PLT (103/uL) 227 (72-374) 229.81 (65.86) 
 

BUN: Blood Urea Nitrogen, AST: Aspartate Aminotransferase, ALT: Alanine Transaminase, APTT: 

Activated Partial Thromboplastin Time, WBC: White Blood Cells, Hb: Hemoglobin, PLT: Platelet, SD: 

Standard Deviation 
 

Extremity fractures and bullet fragments were detected 

by radiological methods. There were fractures in the upper and 

lower extremities in 4 and 15 patients, respectively. Bullet 

fragments were detected in the upper extremities of 16 patients, 

the lower extremities of 10 patients, the head and face of six 

patients, the thorax of five patients, and the abdomen of three 

patients. Six patients had severe vascular injury (arterial injury), 

three had nerve injury, two had tendon injury, one had an 
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amputated phalanx, one had a subarachnoid hemorrhage, and 

four patients had severe abdominal injury. 

Consultations from other departments were requested 

for 53 patients (86.9%), but no consultation was needed for eight 

patients (13.1%). Most consultations were made to the 

Orthopedics & Traumatology Department (42.7%), (Table 2). 

Eighteen patients (29.5%) were treated and discharged from the 

ED, nineteen patients (31.2%) were hospitalized in the wards and 

nine patients (14.8%) were transported to the intensive care unit 

(ICU). Most patients were hospitalized in the Department of 

Orthopedics & Traumatology. Cardiopulmonary resuscitation 

was performed in five patients in the ED. Six patients (9.8%) 

died (four in the ED, one in the ICU and one in the operating 

room) within 24 hours (Table 2). 

The GCS, RTS, ISS and TRISS of the patients 

hospitalized in the ward and the ICU significantly differed 

(P=0.036, P=0.039, P=0.009, and P=0.014, respectively). 

Patients admitted to the ICU had lower GCS, RTS and TRISS 

scores and higher ISS than those admitted to the ward (Table 3).  
 

Table 2: Distribution of consulted specialties and hospitalization 
 

 n % 

Distribution of consulted specialties Orthopedic & Traumatology 41 42.7 

Plastic surgery 16 16.6 

Neurosurgery 11 11.5 

Cardiovascular surgery 9 9.4 

General surgery 8 8.3 

Thoracic surgery 4 4.2 

Others * 7 7.3 

Total  96 100 

Distribution of hospitalization Discharge from ED 18 29.5 

Hospitalized in service 19 31.2 

Hospitalized in ICU 9 14.8 

Treatment refusal 5 8.2 

Refer to another hospital 4 6.5 

Exitus 6 9.8 

Total 61 100 
 

*Urology (2), ophthalmology (1), anesthesia (1), cardiology (1), gynecology (1), pediatric surgery (1). ICU: 

Intensive Care Unit, ED: Emergency Department. 
 

Table 3: Hospitalization and scores 
 

  Hospitalization Hospitalized in service Hospitalized in ICU P-value 

N (%) 19 (31.2%) 9 (14.8%)  

GCS Median (min-max) 15 (15-15) 15 (3-15) 0.036 

Mean (SD)  15 (0) 13 (3.97) 

RTS Median (min-max) 7.84 (7.55-7.84) 7.84 (2.93-7.84) 0.039 

Mean (SD)  7.83 (0.7) 7.05 (1.63) 

ISS Median (min-max) 9 (4-19) 17 (8-32) 0.009 

Mean (SD)  10.7 (5.08) 19.7 (7.92) 

TRISS (%) Median (min-max) 98.87 (96.24-99.33) 96.66 (8.41-99.13) 0.014 

Mean (SD)  98.56 (0.86) 84.34 (29.34) 
 

ICU: Intensive Care Unit, SD: Standard Deviation 
 

Discussion 

Due to the easy availability and portability of firearms, 

morbidity, and mortality rates due to gunshot wounds are 

increasing in our country as well as in the world [4]. The 

physician's recognition of the characteristic wound patterns in 

the trauma patient who was severely injured by a firearm in the 

ED can speed up the treatment. The diagnosis of the anticipated 

injuries is supported by imaging [11, 12]. 

Compatible with the literature, in this study, the patients 

who presented to the ED with gunshot wounds were young males 

aged 30-40 years [1, 3, 4, 13]. The average age of the patients 

who died was 28 years, and no significant relationship was 

detected between age and mortality (P=0.531, r=-0.063). The 

gunshot wounds mostly occurred between 18:00-24:00 [1,4]. 

Similarly, in this study, most of the gunshot wounds (50.8%) and 

highest mortality rate (66.7%) were observed between 16:01-

24:00. Factors that determine rates of firearm violence vary by 

country [14], and include illicit drug trafficking, access to 

firearms, substance abuse including alcohol, mental health 

problems, firearm laws, and social and economic differences [14, 

15]. Where guns are more common, controversy results in more 

deaths [16]. We attribute the increase in the number of cases 

between 16:01-24:00 to the fact that most people leave work, and 

the rate of heavy alcohol consumption is high during those hours. 

In the study conducted by Meral et al. [4], patients were 

most admitted to the hospital with gunshot wounds in April 

(13.2%) and May (11.6%), whereas in our study, gunshot 

wounds most occurred in November. While Meral et al. [4] 

showed that 14.6% of the cases were injured in more than one 

body part, we found that this rate was 41% in our study. Similar 

to the other studies [3, 4], lower extremity was the most common 

site of injury in this study. 

There are several studies on the effectiveness of scoring 

systems to predict survival in patients injured by firearms [1, 3, 

13]. GCS, ISS, RTS and TRISS trauma scores are among the 

important scoring systems in predicting prognosis and mortality 

in emergency situations [5, 6, 13]. Traditionally, surgeons have 

analyzed trauma mortality to assess the quality of treatment and 

the effectiveness of care. The implementation of the TRISS 

scoring system in developing countries with western norms has 

not been widely reported [17]. The true incidence of injury-

related deaths is generally higher in developing countries, which 

can be attributed to inadequate trauma care, and the quality of 

prehospital care, including the elapsed time until transportation 

to a hospital [17, 18]. In this case, the precaution to be taken 

should improve the pre-hospital first intervention phase and 

reduce the time until definitive treatment. In developing 

countries, all studies based on TRISS do not include ED deaths. 

It is advocated that the TRISS scoring system will be a 

comparative audit by showing differences in outcome between 

hospitals in developing countries and act as a catalyst to 

encourage changes that will improve performance [17]. Several 

studies have suggested that a relationship exists between injury 

severity and death in trauma patients [19-21]. In this study, the 

mean TRISS score for survival prediction for penetrating trauma 

was 88.59%. Similar to the literature [3], in patients who died, 

GCS, RTS and TRISS were significantly lower and ISS was 

significantly higher compared to the surviving patients. We think 

that trauma scores provide information about the course of the 

disease and affect the treatment of the casualty. 

Studies reported the rates of extremity fractures due to 

gunshot wounds as 59%, 34.5% and 56.7% [3, 11, 22]. In our 

study, there were four fractures in the upper and 15 fractures in 

the lower extremities, as determined by radiological methods. 

Urgent intervention is required when arterial damage 

occurs in the lower extremity, as it can result in limb loss or a 

lethal injury [11, 23]. Dorlac et al. [24] found that more than half 

of the patients who were injured by firearms died from excessive 

blood loss due to artery damage in the lower extremity. In the 

study conducted by Engelmann et al. [22], neurovascular injuries 

were detected in 43.1% of patients. In this study, two patients 

with upper extremity injuries had radial artery and one patient 

with lower extremity injury had crural artery injury. Erythrocyte 

suspensions were transfused to two patients, and no death 

occurred due to extremity artery injury. Three patients had nerve 

injury (sciatic nerve in two patients, peroneal nerve in one 
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patient) due to lower extremity trauma. It should not be forgotten 

that extremity traumas are life threatening due to the vascular 

and neural networks in this area and the anatomical 

neighborhoods of these structures. 

In many studies, patients with gunshot injuries were 

mainly consulted to the Orthopedics & Traumatology 

Department [1, 3, 4], which was attributed to the prevalence of 

extremity injuries. This was followed by the plastic surgery 

department. In a cross-sectional study on gunshot wounds in ED 

patients, 7% of patients were admitted to the ICU [25] while this 

rate was 14.8% in our study.  

Studies on gunshot wounds reported higher mortality 

rates than this study [3, 13]. Similar to the literature, in this 

study, deaths due to gunshot wounds generally occurred within 

the first day [3, 26]. Turgut et al. [1] found that the ISS of 

patients who died were significantly higher than those of 

survivors. Norouzi et al. [19] reported that an increase in ISS 

above 25 was directly related to an increased risk of death in 

injured patients. In our study, the injury severity score of six 

patients who died were above 25. As expected, high ISS is useful 

in predicting prognosis and mortality in patients with gunshot 

wounds. 

There are many factors affecting morbidity and 

mortality in firearm injuries. Although bullets cause small holes 

in the skin, they can cause serious injuries associated with high 

mortality, especially in the head, thorax, and abdomen [3, 4, 27, 

28]. Research emphasized that patients with abdominal injuries 

that cause high mortality should be intervened early and the 

hemorrhage should be controlled [27, 28]. In this study, the 

findings showed that two of the patients who died had isolated 

severe abdominal injuries and one had an isolated severe head-

neck injury. Also, one patient who died with thoracic injury had 

accompanying head-neck and extremity injuries and the other 

patient had a concomitant abdominal injury. 

Limitations 

Limitations of our study included the lack of available 

information on morbidity and mortality after hospital discharge 

and the small number of the patients. It is recommended that 

further studies be performed with a larger number of patients. 

Conclusion 

The incidence of hospital admissions due to gunshot 

wounds, and the related mortality rates has increased over recent 

years. Gunshot wounds can cause serious injuries associated with 

high mortality, especially in the head, chest, and abdomen. This 

study suggests that the GCS, ISS, RTS and TRISS trauma scores 

systems can be useful in predicting prognosis and mortality rates 

in gunshot wounds. 

References 

1. Turgut K, Gür A, Güven T, Oğuztürk H. Evaluation of factors related to mortality caused by firearm 

injury: a retrospective analysis from Malatya, Turkey. Arch Iran Med. 2019;22(2):80-4. PMID: 

30980643 

2. Aygün M, Tulay CM. Atypical trajectory of gunshot injury. Ulus Travma Acil Cerrahi Derg. 

2014;20(6): 452-4. doi: 10.5505/tjtes.2014.16680 

3. Karaca MA, Kartal ND, Erbil B, Öztürk E, Kunt MM, Şahin TT, et al. Evaluation of gunshot wounds 

in the emergency department. Ulus Travma Acil Cerrahi Derg. 2015;21(4): 248-55. doi: 

10.5505/tjtes.2015.64495  

4. Meral O, Sağlam C, Güllüpınar B, Aktürk ÖE, Beden S, Parlak İ. Investigation of firearm injury 

cases presented to training and research hospital’s emergency service. Ulus. Travma Acil Cerrahi 

Derg. 2020;26(1): 74-79. doi: 10.14744/tjtes.2019.08949 

5. Aspelund AL, Patel MQ, Kurland L, McCauld M, van Hoving DJ. Evaluating trauma scoring systems 

for patients presenting with gunshot injuries to a district-level urban public hospital in Cape Town, 

South Africa. Afr J Emerg Med. 2019;9(4):193-96. doi: 10.1016/j.afjem.2019.07.004 

6. Teasdale G, Jennett B. Assessment of coma and impaired consciousness. A practical scale. Lancet. 

1974;2:81-4. doi: 10.1016/s0140-6736(74)91639-0 

7. Ünlü AR, Ülger F, Dilek A, Barış S, Murat N, Binnur Sarıhasan B. Yoğun bakımda izlenen travma 

hastalarında “revizetravma skoru” ve “travma ve yaralanma şiddeti skoru’’nun prognoz ile ilişkisinin 

değerlendirilmesi. Türk Anest Rean Der. 2012;40(3):128-35. 

8. Baker SP, O’Neill B, Haddon W Jr, Long WB. The injury severity score: a method for describing 

patients with multiple injuries and evaluating emergency care. J Trauma. 1974;14:187-96. PMID: 

4814394 

9. Champion HR, Sacco WJ, Copes WS, Gann DS, Gennarelli TA, Flanagan ME. A revision of the 

Trauma Score. J Trauma. 1989; 29: 623-9. DOİ: 10.1097/00005373-198905000-00017 

10. Boyd CR, Tolson MA, Copes WS. Evaluating trauma care: the TRISS method. Trauma Score and the 

Injury Severity Score. J Trauma. 1987;27:370-8. PMID: 3106646 

11. Abghari M, Monroy A, Schubl S, Davidovitch R, Egol K. Outcomes following low-energy civilian 

gunshot wound trauma to the lower extremities: results of a standard protocol at an urban trauma 

center. Iowa Orthop. J. 2015;35:65-9. PMID: 26361447 

12. Volgas DA, Stannard JP, Alonso JE. Current orthopaedic treatment of ballistic injuries. Injury 

2005;36(3):380-6. doi: 10.1016/j.injury.2004.08.038 

13. Köksal O, Ozdemir F, Bulut M, Aydin S, Almacioğlu ML, Ozgüç H. Comparison of trauma scoring 

systems for predicting mortality in firearm injuries. Ulus Travma Acil Cerrahi Derg. 2009;15(6):559-

64. PMID: 20037873. 

14. Global Burden of Disease 2016 Injury Collaborators, Naghavi M, Marczak LB, et al. Global 

mortality from firearms, 1990-2016. JAMA. 2018;320(8):792-814. doi: 10.1001/jama.2018.10060. 

15. Branas CC, Han S, Wiebe DJ. Alcohol use and firearm violence. Epidemiol Rev. 2016;38(1):32-45. 

doi: 10.1093/epirev/mxv010 

16. Cukier W, Eagen SA. Gun violence. Curr Opin Psychol. 2017;19:109-12. doi: 

10.1016/j.copsyc.2017.04.008 

17. Zafar H, Rehmani R, Raja AJ, Ali A, Ahmed M. Registry based trauma outcome: perspective of a 

developing country. Emerg Med J. 2002;19:391-94. doi: 10.1136/emj.19.5.391 

18. Söderlund N, Zwi AB. Traffic-related mortality in industrialized and less developed countries. Bull 

World Health Organ. 1995;73(2):175-82. PMID: 7743588 

19. Norouzi V, Feizi I, Vatankhah S, Majid P. Calculation of the probability of survival for trauma 

patients based on trauma score and the injury severity score model in Fatemi hospital in Ardabil. 

Arch Trauma Res. 2013;2(1):30-5. doi: 10.5812/atr.9411 

20. Lefering R. Trauma score systems for quality assessment. Eur J Trauma. 2002;28(2):52-63. doi: 

10.1007/s00068-002-0170-y 

21. Nathens AB, Brunet FP, Maier RV. Development of trauma systems and effect on outcomes after 

injury. Lancet. 2004;363(9423):1794-801. doi: 10.1016/S0140-6736(04)16307-1 

22. Engelmann EWM, Roche S, Maqungo S, Naude D, Held M. Treating fractures in upper limb gunshot 

injuries: The Cape Town experience. Orthop Traumatol Surg Res. 2019;105(3):517-22. doi: 

10.1016/j.otsr.2018.11.002 

23. Atılgan K, Er ZC. Evaluation of peripheral vascular injuries treated with surgery: A retrospective 

cohort study. J Surg Med. 2020;4(5):371-3. doi: 10.28982/josam.729546 

24. Dorlac WC, DeBakey ME, Holcomb JB, et al. Mortality from isolated civilian penetrating extremity 

injury. J Trauma. 2005;59(1):217-22. doi: 10.1097/01.ta.0000173699.71652.ba 

25. de Anda H, Dibble T, Schlaepfer C, Foraker R, Mueller K. A cross-sectional study of firearm injuries 

in emergency department patients. Mo Med. 2018;115(5):456-62. PMID: 30385996 

26. Peleg K, Aharonson-Daniel L, Stein M, Michaelson M, Kluger Y, Simon D, et al. Gunshot and 

explosion injuries: characteristics, outcomes, and implications for care of terror-related injuries in 

Israel. Ann Surg. 2004;239:311-8. doi: 10.1097/01.sla.0000114012.84732.be 

27. Cowey A, Mitchell P, Gregory J, Maclennan I, Pearson R. A review of 187 gunshot wound 

admissions to a teaching hospital over a 54-month period: training and service implications. Ann R 

Coll Surg Engl. 2004;86:104-07. doi: 10.1308/003588404322827482 

28. Asensio JA, Arroyo H Jr, Veloz W, Forno W, Gambaro E, Roldan GA, et al. Penetrating 

thoracoabdominal injuries: ongoing dilemma – which cavity and when? World J Surg. 2002; 26: 539-

43. doi: 10.1007/s00268-001-0147-8 
 

This paper has been checked for language accuracy by JOSAM editors. 

The National Library of Medicine (NLM) citation style guide has been used in this paper. 


